Background: Toxoplasmosis is a worldwide zoonosis caused by an obligate intracellular protozoan parasite, Toxoplasma gondii, that affects all warm-blooded animals, including wild animals. The increased number of cases of parasitic infections is mainly due to the destruction of environmental conservation areas, which is driving wild animals out of their habitats and towards urban areas. In this study, the occurrence of T. gondii infection was investigated by the modified agglutination test (MAT) in 26 different species of run over and injured wild animals that were treated at a Brazilian university veterinary hospital, from June 2007 to August 2008. Findings: Of the studied animals, six (23.1%; CI95% 11.1-42.2%) had T. gondii antibodies, with titers equal to 10 (4; 66.7%) and 40 (2; 33.3%). The species Pseudalopex vetulus, Cerdocyon thous, Hydrochoerus hydrochaeris and Tapyrus terrestris had titers of 10, while Alouatta caraya and Puma concolor had titers of 40. There was no significant association regarding age, gender or purpose of care (p > 0.05).
Findings
Toxoplasmosis is one of the most common parasitic zoonoses throughout the globe. It is caused by Toxoplasma gondii, an intracellular protozoan parasite, that has a heteroxenous life cycle and infects all warmblooded animals (pets, wild and farm animals) and humans [1] [2] [3] . Wild and domestic felids are the definitive hosts, which release parasite oocysts in their feces. Transmission modes include ingestion of sporulated oocystsfound in felid fecesor cysts found in muscular tissues of mammals or birds (intermediate hosts), and vertical transmission by tachyzoites that are passed to the fetus via the placenta [1, 4, 5] .
Toxoplasma infection is prevalent in a large number of animal species, affecting even zoo and free-ranging animals [6] [7] [8] . In intermediate hosts, the prevalence may vary according to feeding habits, geographical region and species sharing the same ecosystem. T. gondii cysts in muscular tissues of wild animals are a potential source of infection for humans and other animals. Hunters and their families may also become infected during evisceration and game meat handling [9] . On the other hand, infected herbivorous indicates environmental contamination with oocysts, whereas infected omnivores indicate cumulative environmental contamination with oocysts and ingestion of infected muscular tissue of intermediate hosts [10] . Wild felids share some common areas in the environment with other wild animals, which allows the dissemination of the disease to the wild population.
In this study, a total of 26 run over or injured wild animals treated at the Dr. Halim Atique Veterinary Hospital of University Center of Rio Preto (UNiRP)located in São José do Rio Preto, SP, Brazil (20°49′12″S, 49°2 2′44″W)from June 2007 to August 2008 were investigated for T. gondii antibodies by the modified agglutination test (MAT), using a homemade formalinfixed antigen and a cut-off titer of 10 [11] [12] [13] . The studied species were: Alouatta caraya, black howler monkey (n = 5); Cebus apella, tufted capuchin (n = 1); Pseudalopex vetulus, hoary fox (n = 6); Cerdocyon thous, crabeating fox (n = 3); Chrysocyon brachyurus, maned wolf (n = 3); Hydrochoerus hydrochaeris, capybara (n = 4); Puma concolor, cougar (n = 2); Leopardus pardalis, ocelot (n = 1) and Tapirus terrestris, South American tapir (n = 1) ( Table 1 ). The age of the animals was determined by examining their teeth.
The hospital received wild animals found by the Federal Police on highways in São José do Rio Preto and other cities of São Paulo state including: José Bonifácio (21°03′ 10″S, 49°41′16″W), Novo Horizonte (21°28′04″S, 49°13′ 15″W), Olímpia (20°44′13″S, 48°54′54″W), Lorena (22°43′51″S, 45°07′30″W), Catanduva (21°08′16″S, 48°58′22″W), Nhandeara (20°41′38″S, 50°02′16″W), Promissão (21°32′13″S, 49°51′28″W) and Jales (20°16′ 08″S, 50°32′45″W).
The association between epidemiological data and serology results was analyzed using chi-square or Fisher's exact tests, considering the significance level (α) of 5% [14] . All tests were processed by Epi Info™ v. 3.5.1. software [15] .
T. gondii antibodies were detected in six of 26 (23.1%; CI95% 11.1-42.2%) wild animals, and titers were equal to 10 (4; 66.7%) and 40 (2; 33.3%). As to species, Pseudalopex vetulus (1), Cerdocyon thous (1), Hydrochoerus hydrochaeris (1) and Tapirus terrestris (1) had titters equal to 10, while Alouatta caraya (1) and Puma concolor (1) had titers equal to 40 ( Table 1) . Out of positive animals, three of six (50%) were found in São José do Rio Preto, while one specimen was found in Novo Horizonte, another one in Lorena and another one in Nhandeara. Among the three animals found in São José do Rio Preto, only one was carnivorous, C. thous, whereas the other two were herbivorous, H. hydrochaeris and T. terrestris. There was no significant difference as to gender, 5/15 (33.3%) were male and 1/11 (9.1%) female (p = 0.17). Similarly, considering age, there was no significant difference, 1/3 (33.3%) were young and 5/23 (21.7%) adult (p = 0.56) ( Table 2 ). The purpose of care corresponded to 3/18 (16.7%) run over and 3/8 (30.5%) injured animals.
The positive C. thous was a young male found injured on a highway in São José do Rio Preto (1/3, 33.3%). This prevalence of T. gondii antibodies was lower than that obtained by Gennari et al. [16] and Curi et al. [17] , who found 60% (9/15) and 68% (13/19) positive results in free-range C. thous in São Paulo and Minas Gerais states, respectively. The crab-eating fox is considered an important sentinel for T. gondii infection in humans due to the high prevalence found in the aforementioned studies, mainly when environmental contamination by 
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As to the data of the six studied non-human primates (five Alouatta caraya and one Cebus apella), only one A. caraya (1/6, 17%) was positive. It was a male adult that was injured in Novo Horizonte and had titer equal to 40. The same prevalence was obtained by Garcia et al. [18] in a study involving black howler monkeys A. caraya (3/17, 17.6%) and tufted capuchins Cebus spp. (13/43, 30 .2%) in Paraná River Basin, Paraná state. The habitats of Alouatta and Cebus species are arboreal and terrestrial, respectively, and geophagy has been reported as their mineral source [19] . In this case, geophagy must be considered a relevant variable since these hosts are wild animals, which increases the possibility of infection, since they have more opportunity to be in contact with infective sources of T. gondii in natural environments where definitive hosts may live.
The only studied Tapirus terretris, Brazilian tapir, tested positive with titer equal to 10. This was a male adult animal, living in São José do Rio Preto and was taken to the university because it was run over. Infected tapirs are sources of infection for jaguars and cougars that prey on them [20] .
The positive capybara (1/4, 25%), Hydrochoerus hydrochaeris, was a female adult that was injured in São José do Rio Preto. Similarly, Truppel et al. [21] observed 16/26 (61.5%) positive capybaras for T. gondii antibodies from Paraná state, and Yai et al. [22] found 49/64 (76.6%) positive animals in São Paulo state. The high percentage of this infection in Brazilian capybaras suggests a widespread environmental contamination with oocysts. These animals have great importance for toxoplasmosis epidemiology and have been considered sentinels for human infection since they are hunted for meat consumption. As capybara meat is consumed by human populations in different areas of South America, it may act as a source of infection by carrying T. gondii cysts. Hunters and their families may also become infected during evisceration and game meat handling [9] .
Neotropical wild felids play an important role on the environmental maintenance of T. gondii oocysts and, if preyed, can be a source of infection for their predators. Although Leopardus pardalis was negative for T. gondii antibodies in the present study, Minervino et al. [20] reported 100% (3/3) positive animals in different places from Brazil. Thus, even with negative results, L. pardalis is suggested as having some importance in the transmission of toxoplasmosis in Brazil. A specimen of Puma concolor presented a high titer (40) whereas the other tested negative. The positive animal was a male adult that was run over and lived in Nhandeara. Kikuchi et al.
[23] detected 98/438 (22.4%) positive free-range P. concolor throughout America and 21/59 (31.6%) only in South America.
Additionally, a large number of wild animals are considered sentinels for toxoplasmosis, including armadillos, coatis and marsupials [1] . The presence of Neotropical felids may facilitate the infection of these animals, since their feces comprise the main source of transmission to herbivores and omnivores. Further studies on the epidemiology of toxoplasmosis are required, mainly in wild animals, which confirms the importance of the present study.
Conclusions
The present results demonstrate the importance of wild animals as sentinels of toxoplasmosis. In addition, this study reassures that the presence of wild felids comprises a risk for public health due to the maintenance of the environmental contamination.
